This is the 5th in our series on Adolescent Health. abstract Gender nonconforming (GN) children and adolescents, collectively referred to as GN youth, may seek care to understand their internal gender identities, socially transition to their affirmed genders, and/or physically transition to their affirmed genders. Because general pediatricians are often the first point of contact with the health care system for GN youth, familiarity with the psychological and medical approaches to providing care for this population is crucial. The objective of this review is to provide an overview of existing clinical practice guidelines for GN youth. Such guidelines emphasize a multidisciplinary approach with collaboration of medical, mental health, and social services/advocacy providers. Appropriate training needs to be provided to promote comprehensive, culturally competent care to GN youth, a population that has traditionally been underserved and at risk for negative psychosocial outcomes.
Gender is increasingly viewed as a continuum between maleness and femaleness. Atbirth, most children are assigned a sex based on genital anatomy, and with that assigned sex comes the societal expectation of gender roles, behaviors, and expressions, which are sometimes referred to as a child' s assigned gender. However, some children' s internal gender identities are not congruent with their genders implied by their birth sex assignments. These youth fall under the umbrella of gender nonconforming (GN), and their gender expressions (their outward presentation to the world as male or female) may align with their internal gender identities rather than with their assigned gender (Table 1) . However, when in a nonaccepting or unsafe environment, they may feel a need to hide their true gender selves. Some GN youth have gender identities that are different from their assigned genders, and most often are referred to as "transgender." Some youth declare that their gender identities are neither male nor female, and others accept the genders assigned to them but not the cultural expectations for those genders; these youth may be referred to as "gender queer," "gender fluid," "gender creative," or "gender independent." Gender dysphoria, which is distress causedbytheincongruencebetweenone' s expressed or experienced (affirmed) gender and the gender assigned at birth, may develop in some GN youth, prompting them to seek care to understand their gender nonconformity or physically transition to their affirmed gender. Gender dysphoria, the psychiatric diagnosis that has replaced the earlier diagnosis of gender identity disorder (GID) in the most recent edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5), elaborates on the noted clinical profile of gender dysphoria. With this change in the DSM, a cross-gender identity itself is no longer considered pathologic, as it had been with the previous edition' s (DSM-IV) GID diagnosis; instead, the psychiatric focus is on distress stemming from incongruence between assigned gender and affirmed gender identity. 1 As recently as 2009, the Endocrine Society and cosponsoring professional organizations, including the Pediatric Endocrine Society, World Professional Association for Transgender Health (WPATH), European Society of Endocrinology, and European Society for Pediatric Endocrinology, published guidelines for treating eligible transgender adolescents with pubertal suppression and/or cross-sex hormone therapy for severe gender dysphoria. 2 Of note, in 2011, WPATH released similar A clinical symptom characterized by a sense of alienation to some or all of the physical characteristics or social roles of one' s assigned gender. Also, "gender dysphoria" is the psychiatric diagnosis in the DSM-5, which has more focus on the distress stemming from the incongruence between one' s expressed or experienced (affirmed) gender and the gender assigned at birth, compared with the previous DSM-IV diagnosis of GID. Gender identity disorder A psychiatric diagnosis defined previously in the DSM-IV. This term was changed to gender dysphoria in the DSM-5. The primary criteria include a strong, persistent cross-gender identification and significant distress and social impairment.
guidelines. 3 In recent years, an increasing number of multidisciplinary clinics have emerged in the United States that are dedicated to providing care to this population. [4] [5] [6] [7] [8] A challenge to all of these programs is that even with published clinical guidelines and standards of care, management of GN youth remains controversial, with a key factor being that these documents are based primarily on expert opinion rather than scientific data, given the paucity of outcomes data on the effects of mental health and medical interventions. An increasing number of GN youth are presenting for gendersensitive health services. 6,9,10 Therefore, pediatric providers, from primary care pediatricians to pediatric subspecialists, need to familiarize themselves with the medical and psychosocial issues that impact this population. This review describes the general approach to and management of GN youth.
EPIDEMIOLOGY
There are no formal epidemiologic studies exploring the prevalence and incidence of gender nonconformity in youth, but estimates of these parameters are more delineated in GN adults. 3 However, they may not be generalizable to GN youth because (1) adult estimates are based on a subset that presented for cross-sex hormones and genderaffirming surgery, and not all GN individuals seek phenotypic transition or even have gender dysphoria; (2) estimates do not capture the GN population that seek care outside of the health care system; and (3) the majority of children diagnosed with GID under the DSM-IV criteria do not have the disorder as adolescents or adults. [11] [12] [13] Nevertheless, the estimated prevalence for GN adults seeking gender-affirming surgery range from 0.005% to 0.014% for affirmed females and 0.002% to 0.003% for affirmed males. 1 Although the prevalence of gender nonconformity in youth is unclear, there has been a notable increase in the number of GN youth presenting to specialty clinics over the past decade. 6, 9, 10 CLINICAL PRESENTATION GN youth may present for care in a variety of ways. For example, parents may bring their son to the pediatrician with a concern that he prefers to play with dolls or wear dresses or bring their daughter because she prefers to be called a traditionally male name or even explicitly wishes she were a boy. These parents may want to know if their child' s atypical behavior or gender role is a "phase," an indicator of being transgender, or perhaps an early manifestation of homosexuality. Other GN youth may present in adolescence after progression of puberty triggers increased gender dysphoria. 2 Depression, anxiety, or suicidal ideation may be presenting symptoms, which some clinicians initially diagnose as a primary mood disorder when the symptoms are, in fact, sequelae of gender dysphoria.
GENDER DEVELOPMENT
Evidence of gender nonconformity is often apparent in early childhood, as early as age 2 years. 14 For some, gender nonconformity persists throughout their lifetimes. For children who establish a transgender identity, the main factor associated with persistence into adolescence and adulthood is intensity of their gender dysphoria in childhood. 12, 15 For others, gender nonconformity may change over the years or disappear altogether. 16 Many children in this latter group explore gender at its margins in a developmental progression toward their later gay identity, at which point the gender nonconformity may dissipate or disappear. 8 For another group, the gender exploration or gender-related stress may emerge in adolescence, often with the onset of puberty as the trigger. 17 Thus, there is no consistent developmental trajectory, and it may be erroneous to mislabel any of these developmental progressions as "just a phase" when it is possible that they are not. For pediatricians, who may be the first contact for the family of a GN youth, the principal task is to recognize the youth' s current gender status to provide the parents with the best strategies to support their child, including referral to a gender specialist who can further explore the gender nonconformity. 18 The "why" of gender and gender nonconformity continues to be a mystery, but all evidence points to gender development being an intricate interweaving of nature, nurture, and culture. 19 There have been data (endocrine, genetic, and neurologic) to support a biological component to gender. [20] [21] [22] [23] The prevailing psychosocial paradigm until recently had been that parents have the greatest influence on a child' s deviation from acceptable social gender norms or a child' s refusal to accept the implied gender based on the natally assigned sex. [24] [25] [26] Currently, the explanation that parents are primarily responsible for their child' s gender variations is being challenged. Instead, gender development is understood to be a "feedback loop" with the child shaping the parents as much, if not more, than the parents shaping the child. In this interaction, the child' s gender is perceived as generated from within while also being influenced by the social environment. Clinical observations have revealed that a child' s gender identity is resistant to parental or social intervention, whereas gender expressions are more socially malleable. 15 Recent evidence also indicates that as culture becomes more open about and supportive of gender diversity, more children are affirming a GN identity or set of expressions. 27 GN youth are at increased risk for a number of adverse mental health and medical outcomes, including anxiety, depression, suicidality, oppositional defiance, lower school performance, nonsuicidal self-injury, drug abuse, and alcohol abuse. 6, [28] [29] [30] [31] Of note, the measures used in some of the research studies have been questioned because they often use binary measures of gender; rely heavily on parent reports, which may be biased; and may fail to integrate measures of social stigma or rejection that may be related to if not causal of the psychological difficulties reported. Many of these outcomes are likely due to the social rejection experienced by GN youth along with the lack of family support for their gender nonconformity. 29, [31] [32] [33] The manifestations of anxiety, depression, or self-harm can also be caused by distress from the body not matching one' s affirmed gender. Recent studies have indicated that when social supports are put in place that recognize and affirm the child' s gender nonconformity, the symptoms are significantly alleviated with improved mental health outcomes. 33, 34 
INTERVENTIONS Psychological Interventions
A mental health professional (MHP), specifically one trained as a gender specialist, plays several roles in the care of GN youth: clinical assessment of gender nonconformity; psychotherapy; family support; evaluation for social transitions to affirmed gender, and later, for psychological readiness for medical interventions, especially puberty blockers and cross-sex hormones. 35 Ideally, these interventions are done as part of a collaborative multidisciplinary approach that will include the MHP, pediatrician, pediatric endocrinologist, and social worker. 2 It may be of additional benefit to patients and families to have advocacy (for interactions with schools and other social institutions) and legal services available in the multidisciplinary clinical program, as offered by the Child and Adolescent Gender Center at the Benioff Children' s Hospital, University of California, San Francisco. 5 The most important task of the MHP is to listen and learn what the youth is experiencing and feeling about gender. In addition to clinical interviewing and observation, standardized measures have been constructed to assess a child' s gender status. 14 Recently, some of these measures, based on a binary model of male-female, are being reevaluated to accommodate youth who are more complex and nonbinary in their gender identities or presentations, rather than fitting into a binary mode of malefemale. 8 Additional information will come from the parents, requiring a comprehensive gender history from birth to the present. Importantly, the gender history should also be obtained directly from the youth. This can start with clarifying their name, gender identity, and preferred gender pronoun. 36 Two challenging tasks for MHPs are assessing if a youth' s gender nonconformity is a signal of or solution to an independent underlying emotional or psychiatric issue and determining the authenticity of the affirmed gender identity. 15, 36, 37 Children who early in life indicate that they are rather than wish to be a gender different from that implied by their birth sex assignment, are tenacious in both their gender-fluid or gender-crossing expressions and identity affirmations, and demonstrate distress about the incongruence between their physicality and affirmed gender will more likely evolve into transgender teens or adults. 12, 36 An area of controversy is whether those children should be allowed to socially transition early in life 8 or whether it would be better to "wait and see" given that so many children appear to outgrow their early gender dysphoria. 9, 14 A third (and the oldest) clinical approach has been to intervene to help youth accept the gender implied by their birth sex assignment, with (1) the premise that this will reduce social stigma and allow better social acceptance and (2) the underlying assumption that young children are malleable in their gender development. 26, 38 This third strategy of intervention has recently been less in favor and has been questioned as causing potential psychological harm. 39, 40 For MHPs who support the presenting gender of GN youth rather than attempting to alter it, a principal goal after ruling out gender dysphoria as a symptom of other coexisting psychological problems is resilience building. For youth who act outside the gender norms of the culture in which they live or who socially transition, GN status may put them at risk for bullying and social rejection. 30, 41 The MHP can help assemble a psychological tool kit that facilitates feeling confident and positive about being a GN individual. MHPs can be helpful in reaching out to the community to ensure safety for GN youth, particularly at school and in the family. For a youth who has started puberty blockers or cross-sex hormones, the support of a MHP can be invaluable in navigating the emotional experience of having one' s progression into physical puberty suspended or developing secondary sex characteristics of the affirmed gender with cross-sex hormones, as will be discussed later in the article. Also, the MHP can provide a safe environment in which youth can work through their own questions or confusions about their gender identity or expressions. For youth who are gender dysphoric, the role of the MHP is to identify the distress, work with them and their families to reduce the distress, and find pathways for them to live authentically in the genders they know themselves to be.
Medical Interventions
Medical interventions are considered for transgender adolescents who desire phenotypic transition to align their physical attributes with their affirmed gender. 2, 3 Available medical therapies
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PEDIATRICS Volume 134, Number 6, December 2014aim to suppress endogenous puberty and promote the development of crossgender secondary sexual characteristics. As with any medical decision involving a minor, informed consent from the patient and parents should be obtained before phenotypic transition, with explicit discussions surrounding the varying degrees of reversibility for each intervention; requirement for ongoing physical, anthropometric, and laboratory monitoring; realistic expectations of physical changes; risks of the interventions; and potential impact on future fertility. Those who start pubertal suppression at an early Tanner stage and subsequently start cross-sex hormones will likely not develop mature sperm or ova. Youth' s stage of development will influence how well they can weigh benefits and risks of medical interventions and how much guidance they will need from their parents.
Pubertal Suppression
For some GN youth, gender dysphoria is exacerbated by the onset of puberty. 2, 6, 42 An affirmed male may have increased anxiety with the onset of breast development; an affirmed female may be distressed from male-pattern hair growth. Per the 2009 Endocrine Society guidelines, gender dysphoric youth are considered eligible for pubertal suppression if they meet DSM-IV criteria for GID (now gender dysphoria in the DSM-5, which was published after the guidelines); are at least Tanner stage 2 of puberty; demonstrate increased gender dysphoria with pubertal onset; have adequate mental health and social support during treatment; demonstrate no unaddressed medical or psychiatric comorbid conditions that might negatively influence evaluation and treatment of gender dysphoria; and indicate knowledge and understanding of expected outcomes of treatment. 2, 3 The psychological evaluation by a MHP described earlier is used to determine a GN youth' s eligibility and readiness.
The primary goal of pubertal suppression is to suspend endogenous pubertal progression to provide additional time for GN youth to explore their gender identityanddeveloppsychosocial coping skills with their MHP. Pubertal suppression regimens are fully reversible, and if discontinued, as will be the case if cross-gender identification desists, endogenous pubertal development will resume. 43 The benefits of pubertal blockers have been demonstrated in a follow-up study of GN adolescents who had improved scores on scales assessing behavioral and emotional problems, depressive symptoms, and general functioning after treatment with such medications. 44 Another benefit of pubertal suppression, especially when initiated at earlier Tanner stages, is prevention of full maturation of endogenous secondary sexual characteristics. Some gender specialists purport that this approach enhances being able to present and be perceived in accordance with one' s affirmed gender after going on to receive cross-sex hormones and/ or gender-affirming surgery later. 45 Also this treatment can halt progression of physical changes that are medically irreversible once fully developed (including protrusion of the Adam' s apple, male-pattern hair growth, and voice deepening for affirmed females and breast development in affirmed males) which will require surgery and other more tedious procedures to reverse. One of the concerns about pubertal suppression is the effect on bone mineral density. Without the presence of sex steroids, bone mineral density does not change or possibly accrues at a prepubertal rate during pubertal suppression. However, with cross-sex steroid administration, bone mineral density increases. 46 A 22-year follow-up study of 1 affirmed male pubertally suppressed with gonadotropin-releasing hormone (GnRH) agonist between ages 13 and 17 and maintained on testosterone thereafter had normal bone mineral density at age 35 for both sexes. 47 Additional risks of pubertal suppression in GN youth include compromised fertility and unknown effects on brain development. Follow-up data examining long-term risks or side effects of puberty blockers used for the purpose of halting a normally occurring rather than precocious puberty in transgender youth have not been published, but extrapolation from follow-up studies of blockers used for precocious puberty show promising results, with no known untoward consequences. 48 The goal of pubertal suppression is to decrease the gonadal secretion of and end-organ effects of endogenous sex steroids. GnRH analogs are administered in the form of intramuscular or subcutaneous injections or subcutaneous implants. GnRH analogs are expensive and often are not covered by insurance, leading to substantial out-of-pocket costs to families. 7 In these situations, other medications can be used. For affirmed females, spironolactone may be used for antiandrogenic effect; for affirmed males, depot medroxyprogesterone may be used to suppress menses. Per clinical guidelines, anthropometric parameters (height, weight), Tanner stages, luteinizing hormone, follicle-stimulating hormone, and estradiol in affirmed males, and testosterone in affirmed females, are checked at baseline and serially to ensure adequate pubertal suppression. Renal function, liver function, fasting lipids, fasting glucose and insulin, hemoglobin A1c, bone density, and bone age are checked on a yearly basis. 2 Pubertally suppressed youth are often disenchanted and distressed by having to wait to develop secondary sex characteristics consistent with their affirmed gender, putting them out of sync with their peers; these issues can be followed by the MHP.
Cross-Sex Hormones
The next phase of medical treatment of GN youth undergoing phenotypic transition involves induction of the secondary sex characteristics consistent with their affirmed gender with crosssex hormones. The Endocrine Society guidelines recommend initiating crosssex hormones around age 16, based on the age of medical consent in the Netherlands, where protocols for pubertal suppression and cross-sex hormone therapies were originally developed. 46 Factors that may influence the gender specialist to start cross-sex hormones earlier than age 16 include the degree of gender dysphoria, distress attributable to being out of sync with the physical development of peers, number of years living stably in the affirmed gender role, number of years of pubertal suppression, and optimizing height most traditionally associated with the affirmed gender.
For affirmed males, the goals of crosssex hormone therapy with testosterone are masculinization and physiologic levels of testosterone seen in adult natal males. Ideally, GnRH agonists are continued during testosterone therapy because lower initiating doses of testosterone will not be high enough to suppress the hypothalamic-pituitaryovarian axis. If feasible, the GnRH agonists are continued until oophorectomy. 2 However, for patients who are not on GnRH agonists, higher doses of testosterone are typically required. Desired physical signs of masculinization include increased lean muscle mass, decreased subcutaneous fat, and malepattern hair growth, which are all at least partially reversible. Those who were pubertally suppressed before growth plate closure may experience increased height velocity with initiation of testosterone and may reach an adult height within the normal range for phenotypic males. Furthermore, menses can be suppressed, although the initial dosage of testosterone may be inadequate if the patient is not concurrently on GnRH agonist, warranting the temporary use of other agents to stop menses. Breast tissue that has developed may atrophy to some degree. Irreversible effects of testosterone include clitoromegaly and deepening of the voice. 49 There can be typically undesired physical effects of testosterone, including acne. 49 Potential adverse effects of testosterone, which are more common with supraphysiological levels, include polycythemia, dyslipidemia, transaminitis, weight gain, hypertension, and mood lability. 3, 46, 49, 50 For affirmed females, the therapeutic goals of cross-sex hormone therapy with estrogen include feminization and sex steroid levels in the normal range for natal premenopausal women. 2, 3 GnRH agonists should be continued with estrogen initiation to keep endogenous testosterone low, enabling estrogen to have its full feminizing effect. For those affirmed females who cannot start or continue GnRH agonists, agents with antiandrogenic properties, such as spironolactone, can be used in combination with estrogen. Feminizing effects of estrogen include decreased facial and body hair, fat redistribution, decreased spontaneous erections, and softened skin, all of which are reversible to some extent. Estrogen will also lead to growth of breast tissue and growth plate closure, changes that are irreversible. 2, 46, 49, 50 Estrogen cannot reverse masculine features that were already developed at the time of cross-sex hormone initiation, such as lowered voice or male-pattern facial and body hair, prompting patients to seek voice therapy and undergo electrolysis, respectively. Additional potential side effects of estrogen, especially if at supraphysiologic levels, include increased risk for thromboembolic disease, liver dysfunction, cholelithiasis, hypertension, and hyperprolactinemia. 2, 3, 46, 49 Vital signs, anthropometric, and laboratory parameters are required every 3 months until a stable cross-sex hormone regimen is established and then yearly. The same laboratory parameters that are followed during pubertal suppression are also monitored during cross-sex hormone therapy, with the addition of testosterone levels for affirmed males and estradiol levels for affirmed females.
Surgical Interventions
Some patients desire surgery to achieve their goal of living in their affirmed gender role, and the Endocrine Society and WPATH recommend patients meet specific eligibility and readiness criteria before having irreversible surgical interventions. 2, 3 For affirmed males, the first surgery is typically mastectomy, which is referred to as "top" or "chest" surgery. This is the 1 surgical procedure that guidelines acknowledge may be considered before age 18, although some surgeons may prefer the patient to have been on androgens for at least 1 year before mastectomy. 2, 3 Genital surgeries include oophorectomy, hysterectomy, and vaginectomy. Some affirmed males may opt to have creation of a neophallus and neoscrotum. Genderaffirming surgeries available to affirmed females include gonadectomy, penectomy, and creation of a neovagina. Depending on the estrogen-mediated breast growth and the patient' s personal preference, some affirmed females opt to have breast augmentation. Other ancillary surgeries available for affirmed females include Adam' s apple shaving, facial feminization surgery, and electrolysis for male-pattern hair growth removal. 2 
Health Care Maintenance
Pediatricians are in a unique position: they may be the first medical providers from whom patients and families seek help to address a youth' s gender nonconformity. Pediatricians will also provide continuity of care, including annual physical examinations and management of acute issues. It is important to ask all adolescents if they 
CONCLUSIONS
The release of clinical practice guidelines for GN youth in 2009 by the Endocrine Society was a significant step forward in the care of this vulnerable and underserved population. 2 With the creation of an increasing number of multidisciplinary clinics dedicated to the care of the GN youth, there seems to be an increasing number of such youth and their families presenting for care. [4] [5] [6] [7] [8] Important tasks are to determine the safest and most efficacious mental and medical approaches for this population. There are many unanswered questions: the impact of pubertal suppression and cross-sex hormone therapy on long-term brain development and on bone health; risks of developing chronic medical conditions, such as diabetes, hypertension, and dyslipidemia; and mental health consequences of recommended interventions. Gender specialists working with youth weigh the unknown risks of providing current interventions with the immediate risks of not doing so, which include depression, anxiety, poor functioning, and suicidality. Deciding to medically treat this population does not obviate the need for rigorous research to determine the safest and most efficacious regimens to help these youth physically transition to their affirmed gender selves. Randomized control trials provide the most convincing evidence of optimal interventions, but unfortunately such trials are not feasible or ethical in this high-risk group, so researchers are exploring alternative methods to provide answers to these questions.
It is paramount that pediatric providers provide culturally competent care, specifically being accepting of patients who have gender identities that do not align with traditional norms. Inclusion of transgender-specific care in medical school curricula and continuing medical education programs can promote such care. As patients' physical and mental health are influenced by the world in which they live, it is also within pediatric providers' clinical purview to ally with providers and advocates in their communities and schools to promote acceptance of GN youth. Providing sensitive health care, optimizing physical transitions that enable GN youth to live more comfortably as their true gender selves, and promoting societal gender acceptance are 3 goals we can work toward to help these youth thrive.
